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a fluorescent protein under the control of the promoter/ enhancer of a gene expressing 
the dopaminergic neuron into the cells of the cell group, respectively, and then 
separating fluorescent light-emitting cells from the cell group. 



LEGAL STATUS 

[Date of request for examination] 25.10.2001 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other 
than the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s 
decision of rejection] 

[Date of requesting appeal against 
examiners decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



>JP,2002-051775,A [CLAIMS] 



1/3 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The concentration / separation approach of the dopaminergic neuron 
characterized by being the approach of separating a dopaminergic neuron, introducing 
into each cell of a cell population the reporter nucleic-acid molecule which discovers 
fluorescence protein under control of the promotor/enhancer of the gene discovered by 
the dopaminergic neuron from a cell population, and separating the cell which emits 
fluorescence from this cell population. 

[Claim 2] The approach of claim 1 that the gene discovered by the dopaminergic neuron 
is a thyrosin hydroxylase gene. 

[Claim 3] The approach of claim 1 that fluorescence protein is Green fluorescence 
protein. 

[Claim 4] The approach of claim 1 that each cell of a cell population is the brain origin. 
[Claim 5] The approach of claim 1 that each cell of a cell population is the embryonic 
stem cell origin. 

[Claim 6] The approach of claim 1 that each cell of a cell population is the bone marrow 
interstitial cell origin. 

[Claim 7] The approach of claims 1, 4, 5, or 6 that each cell of a cell population is the 
Homo sapiens origin. 

[Claim 8] One approach of claims 1-7 each cell of a cell population is a cell introduced in 

the recombination vector which holds a reporter nucleic-acid molecule. 

[Claim 9] One approach of claims 1-6 each cell of a cell population is the animal to which 

the ontogeny of the totipotency cell of the nonhuman animal which introduced the 

reporter nucleic-acid molecule was carried out, or its descendant animal origin. 

[Claim 10] One approach of claims 1-9 which do concentration and separation of the cell 

which emits fluorescence using a cell sorter. 

[Claim 11] The cell which was condensed and separated by one approach of claims 1-10, 
and was held under the culture condition. 

[Claim 1 2] The identification approach of the dopaminergic neuron characterized by being 
the approach of identifying living the dopaminergic neuron which exists in a cell 
population, introducing into each cell of a cell population the reporter nucleic-acid 
molecule which discovers fluorescence protein under control of the promotor/enhancer 
of the gene discovered by the dopaminergic neuron, and measuring fluorescence 
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distribution of this cell population. 

[Claim 1 3] The approach of claim 1 2 that the gene discovered by the dopaminergic 
neuron is a thyrosin hydroxylase gene. 

[Claim 14] The approach of claim 12 that fluorescence protein is Green fluorescence 
protein. 

[Claim 15] The approach of claim 12 that each cell of a cell population is the brain origin. 
[Claim 16] The approach of claim 12 that each cell of a cell population is the embryonic 
stem cell origin. 

[Claim 17] The approach of claim 12 that each cell of a cell population is the bone 
marrow interstitial cell origin. 

[Claim 18] The approach of claims 12, 15, 16, or 17 that each cell of a cell population is 
the Homo sapiens origin. 

[Claim 19] One approach of claims 12-18 each cell of a cell population is a cell 
introduced in the recombination vector which holds a reporter nucleic-acid molecule. 
[Claim 20] One approach of claims 12-17 each cell of a cell population is the animal to 
which the ontogeny of the totipotency cell of the nonhuman animal which introduced the 
reporter nucleic-acid molecule was carried out, or its descendant animal origin. 
[Claim 21] The identification approach of a dopaminergic neuron inducer that are the 
approach of identifying the factor which guides the cell which has the differentiation 
potency to a dopaminergic neuron to a dopaminergic neuron, introduce into a cell the 
reporter nucleic-acid molecule which discovers fluorescence protein under control of the 
promotor/enhancer of the gene discovered by the dopaminergic neuron, make this cell 
and the candidate matter live together, and the candidate matter determines whether to 
be a dopaminergic neuron inducer by making the fluorescence of a cell into an index. 
[Claim 22] The approach of claim 21 that the gene discovered by the dopaminergic 
neuron is a thyrosin hydroxylase gene. 

[Claim 23] The approach of claim 21 that fluorescence protein is Green fluorescence 
protein. 

[Claim 24] The approach of claim 21 that the cell which has the differentiation potency 
to a dopaminergic neuron is a neural stem cell. 

[Claim 25] The approach of claim 21 that the cell which has the differentiation potency 
to a dopaminergic neuron is an embryonic stem cell. 

[Claim 26] The approach of claim 21 that the cell which has the differentiation potency 

to a dopaminergic neuron is a bone marrow interstitial cell. 

[Claim 27] The approach of claims 21, 24, 25, or 26 that the cell which has the 

differentiation potency to a dopaminergic neuron is the Homo sapiens origin. 

[Claim 28] One approach of claims 21-27 the cell which has the differentiation potency 

to a dopaminergic neuron is a cell introduced in the recombination vector which holds a 

reporter nucleic-acid molecule. 

[Claim 29] One approach of claims 21-26 the cell which has the differentiation potency 
to a dopaminergic neuron is the animal to which the ontogeny of the totipotency cell of 
the nonhuman animal which introduced the reporter nucleic-acid molecule was carried 
out, or its descendant animal origin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Invention of this application relates to the concentration / 
separation approach of a dopaminergic neuron. In more detail, a dopaminergic neuron 
useful as the transplantation cell for therapies, such as Parkinson's disease, and a 
research ingredient for cure development of these diseases is identified, and it is related 
with the approach of condensing certainly efficiently and separating. 
[0002] 

[Description of the Prior Art] Parkinson's disease is a disease whose symptoms are 
shown when the dopaminergic neuron of midbrain substantia nigra carries out 
denaturation omission selectively. The effectiveness of transplanting the 
fetus-mesencephalon tissue which contains in the therapy many dopaminergic neurons 
(or cell which has the differentiation potency to a dopaminergic neuron) in a patient's 
brain (striatum) is proved. 

[0003] However, it is impossible to secure the embryo brain tissue of sufficient amount 
for the usual clinical activity in practice. For this reason, the donor cell replaced with 
fetus mesencephalon is called for. 

[0004] for example, many undifferentiated nervous systems — using the cell which 
specialized from the cell to the dopaminergic neuron as a donor cell for transplantation is 
examined, furthermore, an embryonic stem cell, a bone marrow interstitial cell, etc. — 

un a nervous system — using the cell made to specialize from a cell to a 

dopaminergic neuron as a donor cell for transplantation is also examined. Since 
differentiation inducing of these cells can be carried out after making it increase within a 
test tube, it can become a means to solve the problem in short of a donor. Furthermore, 
since a bone marrow interstitial cell can be safely extracted from an adult, it can prepare 
the dopaminergic neuron for transplantation from a patient's own cell. Therefore, if such 
a therapy approach is realized, technical problems, such as a problem in short of a donor 
and rejection, are not only solved, but the ethical problem by obtaining a dopaminergic 
neuron from an abortion embryo will be solved. 

[0005] However, the approach in which a dopaminergic neuron is made to specialize 
efficiently from an undifferentiated cell population is not fully established. Moreover, from 
an undifferentiated cell population, various cells other than a dopaminergic neuron 
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specialize. Furthermore, the danger that the cell which forms a neoplasm after 
transplantation is contained is in an undifferentiated cell population. Therefore, in order 
to use for transplantation the dopaminergic neuron made to specialize within a test tube, 
it is necessary to separate a dopaminergic neuron from the cell population of varieties 
selectively. 
[0006] 

[Problem(s) to be Solved by the Invention] As for the condensed dopaminergic neuron, 
the usefulness as a transplantation donor cell for a therapy of Parkinson's disease etc. is 
expected as aforementioned. Moreover, it is very useful to condense and separate a 
dopaminergic neuron also to identification of the new protein and the gene which are 
specifically discovered by this neurone. These protein and its gene are because a new 
remedy is expected. 

[0007] Moreover, it is very important to identify the factor in which a dopaminergic 
neuron is made to specialize within a test tube from an undifferentiated cell. Such a 
factor is because it is not only useful in order to guide a dopaminergic neuron efficiently 
from an undifferentiated cell, but ** from which the factor itself can serve as a new 
remedy is expected. 

[0008] However, the method of separating a dopaminergic neuron from the cell population 
under a body tissue or a culture condition is not yet established. Furthermore, the 
approach of visualizing living a dopaminergic neuron required for such retrieval is not yet 
established not to mention the approach of searching for the factor which guides a 
dopaminergic neuron within a test tube, either. 

[0009] Invention of this application makes it the technical problem to visualize living the 
dopaminergic neuron in the cell population constituted by various cells, to condense that 
dopaminergic neuron at a high rate, and to offer the approach of separating. 
[0010] Moreover, invention of this application also makes it the technical problem to offer 
the dopaminergic neuron separated by that approach. Furthermore, invention of this 
application requires also as a technical problem offering the approach of specifying the 
factor which carries out differentiation inducing of the undifferentiated cell to a 
dopaminergic neuron. 
[0011] 

[Means for Solving the Problem] This application is the approach of separating a 
dopaminergic neuron from a cell population as the 1st invention, introduces into each cell 
of a cell population the reporter nucleic-acid molecule which discovers fluorescence 
protein under control of the promotor/enhancer of the gene discovered by the 
dopaminergic neuron, and offers the concentration / separation approach of the 
dopaminergic neuron characterized by separating the cell which emits fluorescence from 
this cell population. 

[0012] As the 2nd invention, it condenses and dissociates by the approach of said 1st 
invention, and this application offers the cell held under the culture condition again. 
Moreover, this application is the approach of visualizing and identifying the dopaminergic 
neuron which exists in a cell population as the 3rd invention, living, introduces into each 
cell of a cell population the reporter nucleic-acid molecule which discovers fluorescence 
protein under control of the promotor/enhancer of the gene discovered by the 
dopaminergic neuron, and offers the identification approach of the dopaminergic neuron 
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characterized by measuring fluorescence distribution of this cell population. 
[0013] Furthermore, this application is the approach of identifying the factor which guides 
the cell which has the differentiation potency to a dopaminergic neuron to a dopaminergic 
neuron as the 4th invention. The reporter nucleic-acid molecule which discovers 
fluorescence protein under control of the promotor/enhancer of the gene discovered by 
the dopaminergic neuron is introduced into a cell. This cell and the candidate matter are 
made to live together, and the identification approach of a dopaminergic neuron inducer 
that the candidate matter determines whether to be a dopaminergic neuron inducer by 
making the fluorescence of a cell into an index is offered. 

[0014] The following is made into the desirable mode in said each 1st and 3rd invention 
approaches. The gene discovered by the dopaminergic neuron should be a thyrosin 
hydroxylase gene. 

[0015] Fluorescence protein should be Green fluorescence protein. Each cell of a cell 
population should be the brain origin. Each cell of a cell population should be an 
embryonic stem cell. 

[0016] Each cell of a cell population should be the bone marrow interstitial cell origin. 
Each cell of a cell population should be the Homo sapiens origin. It is the cell introduced 
in the recombination vector to which each cell of a cell population holds a reporter 
nucleic-acid molecule. 

[0017] It is the animal to which the cell population carried out the ontogeny of the 
totipotency cell of the nonhuman animal which introduced the reporter nucleic-acid 
molecule, or its descendant animal origin. Moreover, in said 1st invention, it is making 
concentration and to dissociate into the desirable mode for the cell which emits 
fluorescence using the cell sorter. 

[0018] Furthermore, the following is made into the desirable mode in said 3rd invention. 
The gene discovered by the dopaminergic neuron should be a thyrosin hydroxylase gene. 
[0019] Fluorescence protein should be Green fluorescence protein. The cell which has 
the differentiation potency to a dopaminergic neuron should be a neural stem cell. 
[0020] The cell which has the differentiation potency to a dopaminergic neuron should be 
an embryonic stem cell. The cell which has the differentiation potency to a dopaminergic 
neuron should be a bone marrow interstitial cell. 

[0021] The cell which has the differentiation potency to a dopaminergic neuron should be 
the Homo sapiens origin. It is the cell introduced in the recombination vector to which 
the cell which has the differentiation potency to a dopaminergic neuron holds a reporter 
nucleic-acid molecule. 

[0022] It is the animal to which the ontogeny of the totipotency cell of the nonhuman 
animal into which the cell which has the differentiation potency to a dopaminergic neuron 
introduced the reporter nucleic-acid molecule was carried out, or its descendant animal 
origin. 

[0023] Hereafter, the gestalt of operation is explained in detail about invention of this 

application. 

[0024] 

[Embodiment of the Invention] The 1st invention is an approach characterized by 
introducing into each cell of the cell population of the animal origin the reporter 
nucleic-acid molecule which discovers fluorescence protein under control of the 
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promotor/enhancer of the gene discovered by the dopaminergic neuron, and separating 
the cell which emits fluorescence from this cell population. 

[0025] The reporter nucleic-acid molecule introduced into the cell of a cell population is 
a synkaryon acid-content child who connected the polynucleotide which carries out the 
code of the fluorescence protein with the lower stream of a river of the polynucleotide 
array which carries out the code of the promotor/the enhancer of the gene discovered 
by the dopaminergic neuron, and this polynucleotide array. 

[0026] Although the promotor array of the thyrosin hydroxylase (TH) gene of various 
animal species can be used as the promotor/an enhancer of the gene discovered by the 
dopaminergic neuron, the promotor of a rat TH gene is especially desirable. This rat TH 
gene promotor array is registered as GenBank Accession No.AF069036, and can be 
acquired and used by the approach of screening a rat genomic library using the probe 
compounded based on this well-known array, or the PCR method using a synthetic 
primer. 

[0027] As fluorescence protein, although the Green fluorescence protein (GFP) of the 
OWAN jellyfish origin, the red fluorescence protein (RFP) of the sea anemone origin, etc. 
can be used, the activity of GFP or a GFP derivative (for example, Current Biology 
6(2):178- derivative given in 182 and 1996) is especially desirable. In addition, as a 
polynucleotide which carries out the code of the GFP, the cDNA (Gene 1 1 1(2):229-233, 
1990:GenBank No.M62654) is known. Moreover, the clone (product made from EGFP 
Poly(A):Clontech) of EGFP cDNA can also be used. 

[0028] the nervous system in which the brain origin of the animal in which the cell which 
introduces a reporter nucleic-acid molecule included Homo sapiens specialized — it can 
be aimed at a cell. Or it can also be aimed at the dopaminergic neuron which carried out 
differentiation inducing of the neural stem cell and embryonic stem cell which have the 
differentiation potency to a dopaminergic neuron, the bone marrow interstitial cell, etc. 
within the test tube. In order to carry out differentiation inducing of the dopaminergic 
neuron from these undifferentiated cells, a well-known approach (for example, neural 
stem cell:Nat.Neurosci.1:290-295, 1998, embryonic stem cell:Nat.Biotechnol.1 8:675-679, 
2000 and Neuron 28:31-40, 2000) can be followed. 

[0029] In order to introduce a reporter nucleic-acid molecule into a cell, the approach of 
introducing the expression vector incorporating this reporter nucleic-acid molecule into 
each cultured cell is employable. As an expression vector, the plasmid vector for an 
animal cell manifestation can be used. In order to introduce such a plasmid vector into a 
cell, the electric terebration, a calcium phosphate method, the liposome method, and the 
DEAE dextran method are employable. Moreover, the approach of infecting virus vectors, 
such as an adenovirus vector, with a cell can also be used. 

[0030] Or when aimed at a nonhuman animal, you may make it introduce a reporter 
nucleic-acid molecule into a cell again by creating the transgenic animal which introduced 
the reporter nucleic-acid molecule. A transgenic animal can be created according to the 
well-known creating method (for example, Proc.Natl.Acad.Scl.USA 77;7380-7384, 1980). 
Since such a transgenic nonhuman animal holds the reporter nucleic-acid molecule in all 
somatic cells, it can acquire a dopaminergic neuron to a large quantity by isolating the 
cell which emits ejection and a fluorescence signal for the central nervous system 
organization. 
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[0031] Although it is also possible each to separate one cell which emits a fluorescence 
signal from a cultured cell with a fluorescence microscope in order to condense and 
separate a dopaminergic neuron from the cell population which introduced the reporter 
nucleic-acid molecule by the aforementioned approach, for the large increase in 
efficiency of an activity, the approach of using a cell sorter (fluorescence activated cell 
sortor: FACS) is desirable. It is possible to condense and separate a dopaminergic neuron 
automatically by this cell sorter. 

[0032] The approach of the 3rd invention is an approach of visualizing and identifying the 
dopaminergic neuron which exists in a cell population, living, by introducing said reporter 
nucleic-acid molecule into each cell of a cell population, and measuring fluorescence 
distribution of this cell population. An ingredient and the nucleic-acid molecule 
installation approach can be fundamentally made the same as that of the 1st invention. 
By observing under a microscope the cell population which introduced the reporter 
acetic-acid molecule, a dopaminergic neuron can be visualized and identified as 
fluorescence distribution. 

[0033] The approach of the 4th invention is the identification approach of a dopaminergic 
neuron inducer that introduce a reporter nucleic-acid molecule into the cell which has 
the differentiation potency to a dopaminergic neuron at a cell, make this cell and the 
candidate matter live together, and the candidate matter determines whether to be a 
dopaminergic neuron inducer by making the fluorescence of a cell into an index. The cells 
which have the differentiation potency to a dopaminergic neuron are a neural stem cell, 
an embryonic stem cell, a bone marrow interstitial cell, etc. The same reporter 
nucleic-acid molecule as said 1st invention is introduced into these undifferentiated cells, 
and the candidate matter is added in the culture medium of a cell. It can check easily 
whether the candidate matter guides an undifferentiated cell to a dopaminergic neuron by 
the approach of said 2nd invention. 

[0034] Hereafter, an example is shown, and about invention of this application, further, 
although explained concretely, invention of this application is not a detail and the thing 
limited by the following examples. 
[0035] 

[Example] The dopaminergic neuron was condensed and separated from the example 1 
transgenic-mouse individual as follows. 

[0036] The vector (RTH-GFP) which discovers GFP under control of the promotor array 
of a rat TH gene was built. That is, the promotor array (Mol.BrainRes.27:281-289, 1994; 
Mol.Cells 7:394-398, 1997) of rat TH gene upstream 10 kb by which it is known that it will 
be specifically discovered by the dopaminergic neuron was inserted in the upstream of 
EGFP cDNA (product made from Clontech), and the introductory vector was built. Next, 
this recombination vector was ****(ed), and it considered as the shape of a straight 
chain, and poured into the fertilized egg pronucleus of F1 mouse origin of C57BL/6J 
mouse and DBA/2J mouse. According to the conventional method, you transplanted the 
transgenics fertilized egg to the oviduct of assumed parents, it made it generate to an 
individual, and created the TH-EGFP transgenic mouse. 

[0037] After crossing the male of the obtained TH-EGFP mouse with a wild type mouse, 
cutting off the midbrain antinode flank of a day [ of viviparity / 12nd ] fetus and 
processing this organization in a trypsin and an EDTA solution, the cell was distributed by 
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pipetting. After cultivating this cell for 24 hours, as a result of making it react with 
anti-TH antibody and the secondary Texas red indicator antibody and analyzing, it was 
checked that more than abbreviation one half of a GFP positivity antibody is the 
dopaminergic neuron of TH positivity. 

[0038] After adding propidium iodide to the obtained cell dispersion liquid and removing 
an undigested explant through a nylon mesh, it analyzed using the cell sorter (FACS 
Vantage: BEKUTONDIKKINSON). Consequently, as shown in drawing 1 , 7% of cell showed 
the fluorescence signal among the cells contained in cell dispersion liquid. 
[0039] Subsequently, the cell which emits the fluorescence of GFP was brought together 
in the test tube by the propidium iodide negative (viable cell). The collected cells were 
pasted up on the cover glass and reactivity with an antibody was analyzed by the same 
approach as said 2. Consequently, as shown in drawing 2 (B), it was checked that almost 
all cells are GFP positivities and the about 60% is TH positivity (dopaminergic neuron). 
The cell obtained in the example 2 example 1 was transplanted to the striatum of the 
PAKINSON model rat produced by 6-OHDA. When rotation caused by amphetamine 
administration after five weeks was analyzed, the improvement of a significant symptom 
was observed by all individuals. 

The same TH-EGFP recombination vector as what was used for creation of a transgenic 
mouse in the example 3 example 1 was introduced into the mouse embryonic stem cell by 
the transfection method, and the embryonic stem cell stock which has an introductory 
gene was established. They are KSR and 2 mM 10% on the culture plate of diameter 3 cm 
on which the bone marrow stromata cell strain PA 6 pasted up these 10,000 embryonic 
stem cell stocks by the saturation state. A glutamine, 1 mM pyruvic acid, and 0.1 mM 
Nonessential amino acid and 0.1 mM Stationary culture was carried out at 37 degrees C 
using the G-MEM culture medium containing 2-mercaptoethanol. 
[0040] Although the embryonic stem cell stock which introduced TH-EGFP did not 
discover EGFP in the undifferentiated condition, after mixed culture initiation with PA6, 
the cell which emits green fluorescence appeared and the number increased gradually 
from the 4th day. As a result of investigating each manifestation of TH in an EGFP 
positivity cell, Hu protein, and dopamine beta-hydroxylase with an indirect fluorescent 
antibody technique 12 days after, it was checked that most EGFP positivity cells ( 
drawing 3 left) are TH positivity ( drawing 3 right), Hu protein positivity, and 
dopamine-beta-hydroxylase negative. 

[0041] TH is participating not only in dopamine but in composition of a noradrenalin and 
adrenaline. However, in order to compound a noradrenalin and adrenaline from dopamine, 
dopamine beta-hydroxylase is required. The generalities of an EGFP positivity cell were 
TH positivity and dopamine-beta-hydroxylase negative, and since Hu protein which is a 
neurone specific marker further was discovered, it was checked that these cells are 
noradrenergic neurone or not adrenergic neurone but dopaminergic neurons. 
[0042] It was checked that it is possible to identify certainly the cell which specialized 
from the undifferentiated embryonic stem cell to the dopaminergic neuron from the above 
result. Moreover, the dopaminergic neuron identified in this way can be dissociated by the 
approach using the same cell sorter as an example 1. 
[0043] 

[Effect of the Invention] The dopaminergic neuron condensed by altitude by the approach 
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invention of this application condenses and separates a dopaminergic neuron from the 
cell population constituted by the cell of various classes, and this approach is offered as 
explained in detail above. This cell is useful to development of that treatment technique, 
remedy, etc. in the cause of a disease of about [ being useful as therapy ingredients (cell 
for transplantation) such as human Parkinson's disease, ] and Parkinson's disease and 
symptoms analysis, and a list. Furthermore, the approach of visualizing and identifying by 
invention of this application, living a dopaminergic neuron and the method of identifying a 
dopaminergic neuron differentiation inducing factor using this approach are offered. 
These approaches enable it to acquire cells for transplantation, such as Parkinson's 
disease, from an undifferentiated cell efficiently. Moreover, the dopaminergic neuron 
differentiation inducing factor is useful to development of a new remedy. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is as a result of the FACS analysis of the cell dispersion liquid obtained 
from the fetus midbrain of a TH-EGFP transgenic mouse. 

[Drawing 2] It is the result of analyzing each GFP fluorescence and TH gene expression 
of the cell (B) obtained by all the cells (A) and FACS of cell dispersion liquid. 
[Drawing 31 They are the result (left) of having observed the cell which carries out the 
mixed culture of the embryonic stem cell which introduced the TH-EGFP gene to PA6 
cell, is fixed 12 days after, and emits green fluorescence, and the result of observing the 
cell dyed using anti-TH antibody. 
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